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(54) WAFER WASHING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer washing 
method for washing a wafer on which a pattern is 
formed. 

SOLUTION: By applying the washing treatment of a 
wafer W on which the pattern is formed while using a 
two-fluid nozzle 7 for forming mist M by mixing a 
pressed gas and a washing liquid, particles can be 
removed without damaging the pattern. As one of 
appropriate washing conditions, a distance L from a 
discharge port for discharging the mist M to the wafer W 
is 10 mm, the quantity of gases to be used is 60 L/min, 
the quantity of washing liquids to be used is 150 
mL/min, and the liquid drops of a particle diameter 
within the range from 5 ujti to 20 u.m are formed. As a 
washing liquid, ultra-pure water, to which carbon dioxide 
(C02) is added, is used and as a gas, nitrogen (N2) of 
inert gas is used. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Mix a penetrant remover and a pressurized gas inside a nozzle, and mist is formed, In 
[ are a substrate washing method which performs washing processing of a substrate using 2 
hydraulic nozzles which carry out the regurgitation of said formed mist from a delivery of a 
nozzle tip, and ] said 2 hydraulic nozzles, A substrate washing method forming mist by supplying 
a gas to an inside of a nozzle in the range from 20 L/min to 100 L/min, breathing out said mist- 
ized penetrant remover to a treated surface of said substrate by which pattern formation was 
carried out, and performing washing processing of a substrate. 

[Claim 2]A substrate washing method, wherein said substrate has a convex pattern in the 
substrate washing method according to claim 1 . 

[Claim 3]A substrate washing method, wherein quantity of a gas which uses said gas in said 2 
hydraulic nozzles in the substrate washing method according to claim 1 or 2 is a range from 20 
L/min to 60 L/min. 

[Claim 4]A substrate washing method, wherein quantity of a fluid which uses said penetrant 
remover in said 2 hydraulic nozzles in the substrate washing method according to any one of 
claims 1 to 3 is a range from 1 0 mL/min to 200 mL/min. 

[Claim 5]A substrate washing method, wherein quantity of a fluid which uses said penetrant 
remover in said 2 hydraulic nozzles in the substrate washing method according to any one of 
claims 1 to 3 is a range from 100 mL/min to 200 mL/min. 

[Claim 6]A substrate washing method, wherein quantity of a fluid which uses said penetrant 
remover in said 2 hydraulic nozzles in the substrate washing method according to any one of 
claims 1 to 3 is a range from 100 mL/min to 150 mL/min. 

[Claim 7]In the substrate washing method according to any one of claims 1 to 6, said penetrant 
remover adds carbon dioxide (C0 2 ) to pure water. 

[Claim 8]A substrate washing method characterized by said gas being inactive gas in the 
substrate washing method according to any one of claims 1 to 7. 

[Claim 9]A substrate washing method, wherein distance from a delivery which carries out the 
regurgitation of said mist in said 2 hydraulic nozzles in the substrate washing method according 
to any one of claims 1 to 8 to a treated surface of said substrate is a range from 5 mm to 10 
mm. 

[Claim 10]A substrate washing method characterized by drop particle diameter of said mist being 
a range from 5 micrometers to 20 micrometers in the substrate washing method according to 
any one of claims 1 to 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention A semiconductor substrate, the glass substrate of a liquid 
crystal display, the glass substrate for photo masks, The substrate washing method which 
supplies a penetrant remover to the substrate for optical discs (a substrate is only called 
hereafter), and performs washing processing is started, and it is related with the art which 
washes especially substrates by which pattern formation was carried out, such as a pattern by 
photo lithography, and a circuit pattern by vacuum evaporation. 
[0002] 

[Description of the Prior Art]After considering it as the art which carries out pattern formation 
of the substrate, applying photoresist, for example and carrying out mask alignment 
conventionally, There are vacuum evaporation (sputtering, CVD, etc.) etc. which form circuit 
patterns which etch and carry out pattern formation, such as photo lithography, metal, an alloy, 
and metallic compounds. 
[0003] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 3, in the case of the 
substrate W with which such pattern PA was formed in convex, there are the following problems. 
That is, in order to remove the particles Q of the minute foreign matter adhering to the 
substrate W with which pattern PA was formed (particle), when the substrate W is washed, it is 
the point of doing damage to pattern PA. 

[0004]Cleaning methods of a substrate include chemical cleaning washed with a drug solution 
etc., physical washing which the ultrapure water which contacts a brush to the substrate which 
is carrying out the high velocity revolution directly, and carries out cleaning by scrubbing to it, or 
gave the ultrasonic wave to it is supplied to a substrate, gives supersonic vibration to a 
substrate, and is sonic washed, etc. However, in the case of chemical cleaning, since pattern PA, 
a chemical reaction, etc. are caused and damage is done to a pattern, it is not effective. In 
physical washing, first, by megasonic washing, since the particle Q of 1 micrometer or less 
cannot fully be removed and also an ultrasonic wave is attached to the substrate W, damage will 
be done to pattern PA. On the other hand, since a brush contacts the substrate W directly in 
cleaning by scrubbing, similarly, damage is done to pattern PA and it is not effective in it. It was 
difficult for this to be setting the detergency by press of a brush as the surface position of the 
substrate W, to originate in the detergency to convex pattern PA not being made suitable, and to 
control, [0005]This invention was made in view of such a situation, and is ****. It is providing the 
target substrate washing method washed in a substrate. 

[0006] 

[Means for Solving the Problem]In order to attain such a purpose, this invention persons 
changed conditions, such as the amount of a cleaning method, a penetrant remover to be used, 
or penetrant remover used, respectively, and washed a substrate by which pattern formation was 
carried out. 

[0007]In various above-mentioned conditions, particle was able to be removed at the time of 



some conditions, without doing damage to a pattern. Then, this invention persons thought out for 
the above-mentioned purpose to be attained based on the condition. 

[0008]This invention created based on the above knowledge takes the following composition. 
Namely, the invention according to claim 1 mixes a penetrant remover and a pressurized gas 
inside a nozzle, and forms mist, In [ are a substrate washing method which performs washing 
processing of a substrate using 2 hydraulic nozzles which carry out the regurgitation of said 
formed mist from a delivery of a nozzle tip, and ] said 2 hydraulic nozzles, Mist is formed by 
supplying a gas to an inside of a nozzle in the range from 20 L/min to 100 L/min, said mist-ized 
penetrant remover is breathed out to a treated surface of said substrate by which pattern 
formation was carried out, and washing processing of a substrate is performed. 
[0009] [Function and Effect]According to the invention according to claim 1, mix a penetrant 
remover and the pressurized gas in various cleaning conditions, form mist, and by performing 
washing processing of a substrate by which pattern formation was carried out using 2 hydraulic 
nozzles which carry out the regurgitation of the formed mist. Particle can be removed without 
doing damage to a pattern. 

[001 0]A penetrant remover is divided by gas which is supplied for explaining in more detail 
according to the above-mentioned 2 hydraulic nozzles, and a drop is formed. With it, since a gas 
works also as a career in the case of regurgitation of a drop, it functions as a parameter with 
which the gaseous amount of supply controls a cleaning effect at discharge velocity of a drop, 
i.e., a treated surface of a substrate. Therefore, washing processing of a better substrate will be 
performed by controlling the gaseous amount of supply. In order to prevent damage to a pattern, 
use in a range with a small detergency is desired, but it is important that width of change of a 
detergency is small in a substrate face which is an upper bed and a lower end of a pattern. 
[0011]Since a drop of particle diameter controlled by each which is called mist is supplied here 
according to the cleaning method of this invention, if it is among an example of unevenness by a 
detailed pattern, a result on which the characteristic that a detergency does not change so 
much acts suitably for removal of particle will be brought. Therefore, as for a pattern of a 
substrate washed, a convex pattern is formed in a substrate face (the invention according to 
claim 2). 

[0012]In above-mentioned 2 hydraulic nozzles, the amount of desirable gas used and a penetrant 
remover is as follows. In the case of a gas, they are a range from 20 L/min to 100 L/min, and 
also a range from 20 L/min to 60 L/min (the invention according to claim 3). In the case of a 
penetrant remover, a range from 10 mL/min to 200 mL/min (the invention according to claim 4), 
further — a range (the invention according to claim 5) from 100 mL/min to 200 mL/min — 
further — it is a range (the invention according to claim 6) from 100 mL/min to 150 mL/min. 
Particle can be removed suitably, without doing damage to a pattern under an above-mentioned 
range. 

[001 3]That to which a penetrant remover added carbon dioxide (C0 2 ) to pure water is preferred 
(the invention according to claim 7). Resistivity falls by adding carbon dioxide, static electricity 
generated by friction with a treated surface of a substrate and a penetrant remover is controlled, 
and a dielectric breakdown of a substrate can be prevented. It is preferred that a gas is inactive 
gas (the invention according to claim 8). As inactive gas, there are nitrogen (N 2 ), air in the state 
where it was not humid and dried (dried air), argon (Ar), etc., for example. Since a chemical 
reaction is not caused to a penetrant remover, a substrate, or a pattern by using inactive gas, it 
does not have an adverse effect on a penetrant remover, a substrate, or a pattern. 
[001 4]A desirable distance from a delivery which carries out the regurgitation of the mist in 2 
hydraulic nozzles to a treated surface of a substrate is a range from 5 mm to 10 mm (the 
invention according to claim 9). Particle can be removed suitably, with a detergency maintained, 
without doing damage to a pattern under an above-mentioned range. 
[001 5]It is a range whose drop particle diameter of mist is from 5 micrometers to 20 
micrometers (the invention according to claim 10). Particle between patterns can be removed 
suitably, without doing damage to a pattern under an above-mentioned range. 
[0016] 



[Embodiment of the Invention]Hereafter, one example of this invention is described with 
reference to drawings. Drawing 1 is a block diagram showing the outline composition of the 
substrate cleaning device used for the substrate washing method concerning an example, and 
drawing 2 is drawing of longitudinal section showing the composition of the washing nozzle (2 
hydraulic nozzles) concerning an example. The substrate with which pattern formation was 
performed in this example within the device which performs photo lithography processing or 
deposition treatment (graphic display abbreviation), i.e., the substrate which has a convex pattern 
in a substrate face, is conveyed to the substrate cleaning device concerning this example, The 
case where 2 hydraulic nozzles are used and washed to a pan is taken and explained to an 
example. 

[0017]The disc-like spin chuck 1 by which the six holding pins 1a which it comes to form 
cylindrical were set up is rotated to the electric motor 5 via the axis of rotation 3 connected 
with the bottom, as shown in drawing 1 . In drawing 1 , in order to avoid that a drawing becomes 
complicated, the holding pin 1a is illustrating only two pieces. By this rotation, the substrate W 
by which contact support was carried out in the edge part with the holding pin 1a rotates in the 
level surface to the circumference of the center of rotation P. Around the spin chuck 1 , the 
scattering prevention cup 9 for preventing the mist M breathed out from the washing nozzle 7 (it 
is hereafter written as "2 hydraulic nozzle 7") of 2 fluid types which mix the gas G and the 
penetrant remover S which were pressurized, and form the mist M from dispersing is arranged. 
This scattering prevention cup 9 is constituted so that it may go up and down to the spin chuck 
1 , as the arrow in a figure shows, when receiving the unwashed substrate W from the spin chuck 
1. 

[0018]As mentioned above in not washing, the substrate W in this example uses the substrate to 
which pattern formation was performed with the device (graphic display abbreviation) of the 
different body for performing photo lithography processing or deposition treatment in order to 
form a pattern. Washing processing and a drying process may be performed also in an above- 
mentioned device. In this case, the washing processing which comes out may be physical 
washing of chemical cleaning which does not need to use 2 hydraulic nozzles and is washed only 
with a penetrant remover, the cleaning by scrubbing which contacts a brush directly and washes 
it or sonic washing which gives and washes supersonic vibration, etc., etc. 
[0019]As shown in drawing 1 , the 2 hydraulic nozzles 7 are supported in the slope direction to 
which the delivery was vertically turned to the treated surface of the substrate W by the 
suspension arm 1 1 , and as the arrow in a figure shows, the rise and fall/rocking of them are done 
the whole suspension arm 1 1 by the drive mechanism 13. While constituting the suspension arm 
1 1 rockable in parallel to the level surface, the 2 hydraulic nozzle 7 may be constituted so that 
the treated surface of the substrate W may be crossed. At the time of washing, the 2 hydraulic 
nozzles 7 are arranged so that the delivery of the 2 hydraulic nozzle 7 may come to the position 
in which only the distance L was estranged from the treated surface of the substrate W. As for 
this distance L, it is preferred that it is a range from 5 mm to 10 mm. Particle can be removed 
suitably, without doing damage to a pattern under the above-mentioned range. Incidentally, in 
less than 5 mm, the particle which could not adjust the 2 hydraulic nozzles 7 easily since it was 
in the situation where the substrate W contacts the 2 hydraulic nozzle 7 easily, and was removed 
by washing of the substrate W disperses, it adheres to the 2 hydraulic nozzles 7, and there is a 
possibility of doing damage to a pattern further. On the contrary, when it exceeds 10 mm, there 
is a possibility that the cleaning effect of the substrate W may become low. 
[0020]The feed pipe 15a which supplies the penetrant remover S, and the gas introducing pipe 
15b which introduces the gas G by which application-of-pressure squeezing was carried out are 
connected with the drum section of the 2 hydraulic nozzles 7. It comprises the ultrapure water 
system 21 connected to the feed pipe 15a by the controller 17 via the control valve 19 by which 
opening and closing control is carried out so that the ultrapure water in which carbon dioxide 
(C0 2 ) was added may be supplied as the penetrant remover S. It comprises the gas supply 
device 27 connected to the gas introducing pipe 15b by the controller 17 via the pressure 
regulator 25 which performs pressure regulation, such as application of pressure of the gas G, 



and decompression, as well as the control valve 23 by which opening and closing control is 
carried out by the controller 1 7 so that the gas G may be supplied. 

[0021] Although the ultrapure water in which carbon dioxide was added is used as the penetrant 
remover S in this example, if it is a penetrant remover used for the usual substrate washing so 
that it may be illustrated by the ozone water etc. which dissolved acid, alkali, pure water, and 
ozone in pure water, it will not be limited in particular. At this example, by using the ultrapure 
water in which carbon dioxide was added as the penetrant remover S, resistivity falls, the static 
electricity generated by the treated surface of the substrate W and friction with the penetrant 
remover S is controlled, and the dielectric breakdown of the substrate W can be prevented. 
[0022]As gas used for the gas G, nitrogen (N 2 ) which is inactive gas is used by this example. As 
inactive gas, it is not humid and there are air in the state where it dried (dried air), argon (Ar), 
etc., for example. In this example, since a chemical reaction is not caused to the penetrant 
remover S, the substrate W, and a pattern by using inactive gas, it does not have an adverse 
effect on the penetrant remover S, the substrate W, and a pattern. 

[0023]The electric motor 5 mentioned above, the drive mechanism 13, the control valves 19 and 
23, and the ultrapure water feed unit 27 are controlled by the controller 1 7 in generalization. 
[0024]Next, the 2 hydraulic nozzle 7 is explained with reference to drawing 2 . The mixing parts 
29 in the 2 hydraulic nozzles 7 comprise structure, i.e., the structure of a double tube where the 
inside of the feed pipe 15a is inserted in the gas introducing pipe 15b, where the feed pipe 15a 
encloses the outside of the gas introducing pipe 15b, via the supporter 31. The tip part 33 of the 
2 hydraulic nozzles 7 connects and comprises an orifice-like pipe and an acceleration tube which 
is direct-like cylinder tubes which accelerate the mist M. In this example, the inside diameter phi 
of the delivery in the tip part 33 is 3.3 mm. 

[0025]The 2 hydraulic nozzles 7 may be the structures where the gas introducing pipe 15b 
encloses the outside of the feed pipe 15a as mentioned above in addition to the structure where 
the feed pipe 15a encloses the outside of the gas introducing pipe 15b. The inside diameter phi 
of a delivery is not limited to 3.3 mm. 

[0026]The amount of the gas G used in the 2 hydraulic nozzles 7 is a range from 20 L/min to 60 
L/min preferably to the range from 20 L/min to 100 L/min, and a pan. the amount of the 
penetrant remover S used in the 2 hydraulic nozzles 7 — the range from 10 mL/min to 200 
mL/min — desirable — the range from 100 mL/min to 200 mL/min — it is a range from 100 
mL/min to 1 50 mL/min still more preferably. Particle can be removed suitably, without doing 
damage to a pattern under the above-mentioned range. 

[0027]Next, an operation of the substrate cleaning device constituted as mentioned above is 
explained. The distance L from the delivery which carries out the regurgitation of the mist-ized 
penetrant remover S as a cleaning condition to the treated surface of the substrate W is 10 mm, 
the amount of the gas G used is 60 L/min, and the amount of the penetrant remover S used is 
150 mL/min. And the drop particle diameter of the mist-ized penetrant remover S which is 
formed is controlled by the range from 5 micrometers to 20 micrometers at this time. First, the 
scattering prevention cup 9 is dropped to the spin chuck 1, and the substrate W by which 
pattern formation was carried out is laid in the spin chuck 1 . And while raising the scattering 
prevention cup 9, the 2 hydraulic nozzle 7 is moved to a washing position. Next, carrying out the 
low speed rotary of the substrate W with constant speed, the mist M is supplied from the 2 
hydraulic nozzle 7 to the substrate W, and the mist M is thrown to the substrate W. After 
performing fixed time and washing processing in the above state, the regurgitation of the mist M 
is stopped and the 2 hydraulic nozzles 7 are moved to a position in readiness. The circumference 
is made to emit the penetrant remover S which made carry out the high velocity revolution of 
the substrate W simultaneously, and was thrown, the substrate W shakes off, a drying process is 
performed, and a series of washing processings are completed. The number of rotations of the 
substrate W at the time of a low speed rotary is 500 rpm, for example. 
[0028]In making the treated surface of the substrate W rock the 2 hydraulic nozzles 7, while 
setting the number of times which scans the substrate W like the periphery (edge) of the 
substrate W - the center of rotation P - a periphery (edge), for example as 2 times, the speed 



which the 2 hydraulic nozzle 7 scans is set [ sec ] up in 5 mm /. 

[0029] Particle can be removed by performing washing processing of the substrate W by which 
pattern formation was carried out using the above-mentioned 2 hydraulic nozzles 7, without 
doing damage to a pattern. Washing processing can be performed without collapsing a convex 
pattern especially. 

[0030]The distance L from the delivery which carries out the regurgitation of the mist-ized 
penetrant remover S as a cleaning condition to the treated surface of the substrate W is 10 mm, 
the amount of the gas G used is 60 L/min, and the amount of the penetrant remover S used is 
150 mL/min. The distance L is in within the limits from 5 mm to 10 mm, and the amount of the 
gas G used Within the limits from 20 L/min to 100 L/min, It is in within the limits from 20 L/min 
to 60 L/min preferably, The amount of the penetrant remover S used of within the limits from 
100 mL/min to 200 mL/min is [ within the limits from 10 mL/min to 200 mL/min ] within the 
limits from 100 mL/min to 150 mL/min still more preferably preferably. Therefore, since a 
cleaning condition is within the limits of these, particle can be removed suitably, without doing 
damage to a pattern. 

[0031]That is, when the detergency became large and the damage to a pattern occurred, when 
the amount of the gas G or the penetrant remover S used became larger than these ranges, and 
it became smaller than these ranges, it was checked that a detergency becomes small and 
particle is not fully removed. 

[0032]Since the ultrapure water in which carbon dioxide was added is used as the penetrant 
remover S, the dielectric breakdown of the substrate W can be prevented. Since nitrogen (N 2 ) 
which is inactive gas is used as the gas G, it does not have an adverse effect on the penetrant 
remover S, the substrate W, and a pattern. 

[0033]This invention is not restricted to the above-mentioned embodiment, and modification 
implementation can be carried out as follows. 

[0034](D conveying the substrate W with which pattern formation was performed within the 
device of the different body for performing photo lithography processing or deposition treatment 
in this example mentioned above in order to form a pattern (graphic display abbreviation) to the 
substrate cleaning device concerning this example — further — it washed using 2 hydraulic 
nozzles. Since washing processing and the drying process are possible with the device of a 
further above-mentioned different body, although the washing processing in this case will be 2 
times of the washing processing by 2 hydraulic nozzles of this example, and washing processing 
with the device of a different body, it may be only washing by 2 hydraulic nozzles. For example, it 
may have 2 hydraulic nozzles in the device of an above-mentioned different body, 2 hydraulic 
nozzles may wash the substrate W by which pattern formation was carried out within the device, 
and a drying process may be performed after that. Thus, if it is washing by 2 hydraulic nozzles 
even if it is one washing, an effect equivalent to this example can be acquired. In having 2 
hydraulic nozzles in the device of an above-mentioned different body, it also does so the effect 
that the device itself becomes simple. 
[0035] 

[Effect of the Invention]According to this invention, particle can be removed by performing 
washing processing of a substrate by which pattern formation was carried out using 2 hydraulic 
nozzles without doing damage to a pattern so that clearly from the above explanation. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the outline composition of the substrate cleaning device 
used for the substrate washing method concerning this example. 

[Drawing 2] It is drawing of longitudinal section showing the composition of 2 hydraulic nozzles 
concerning this example. 

[Drawing 3] It is an explanatory view showing the conventional substrate by which pattern 

formation was carried out. 

[Description of Notations] 

W — Substrate 

S — Penetrant remover 

G — Gas 

M — Mist 

1 — Spin chuck 

7 — 2 hydraulic nozzles 

21 — Ultrapure water system 

27 — Gas supply device 
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